Purpose: Social support has been identified as a determinant of physical activity (PA), but research has been primarily crosssectional, with mixed findings for different Hispanic subgroups and limited longitudinal research with Hispanics. The purpose of this study is to assess the longitudinal associations of social support with PA in Hispanics on the Texas-Mexico Border.
Purpose
Hispanics have lower levels of leisure-time physical activity (PA) than non-Hispanic whites. 1 Social support, or assistance received from important others, has been identified as a correlate for PA. 2, 3 A recent systematic review concluded that there is longitudinal evidence to support the relation between friend support and PA though not enough to support the relation between family support and PA. 4 Although none of the longitudinal studies involved majority Hispanic samples, cross-sectional studies with Hispanics have also found friend, though not family support, to be associated with PA. 5, 6 Despite these findings, especially in light of the limited longitudinal data as well as the strong Hispanic value of familismo, or commitment and mutual obligation to family, we hypothesized that family support would be positively associated with PA. The purpose of this study was to assess the longitudinal associations of both friend and family social support for PA with PA in Hispanic adults in the Lower Rio Grande Valley on the Texas-Mexico Border. We also examined trends across sex and acculturation to note possible differences in the social support-PA relationship.
Methods

Design and Sample
This study is a secondary analysis of Cameron County Hispanic Cohort data. 7, 8 Cameron County Hispanic Cohort (n ¼ 2,815) is an ongoing longitudinal study examining health conditions among Hispanics, predominately Mexican Americans, living along the US-Mexico border who were randomly selected from US Census Bureau tracts/blocks and recruited at their homes. Questionnaires were administered by study staff during visits to the clinical research unit. To be included in the present study, individuals had to have at least 2-points of social support and PA data, thus we excluded individuals who did not complete the psychosocial and/or behavior questionnaire at an initial (n ¼ 1,356) or follow-up (n ¼ 785) assessment, or who had missing data on key study variables (n ¼ 75) or extreme values (n ¼ 11). Thus, our analytic sample included the 588 individuals who had 2 time points of PA and social support data collected at least 90 days apart, to ensure temporality. This study was approved by the institutional review board.
Measures
Social support for PA was collected using a validated scale that includes 10 questions on family and 10 questions on friend support for PA, as well as 2 questions on family punishment (criticizing and complaining) for PA. 9 For the Spanish version, we translated and back-translated the items. On a 5-point scale, participants respond how often a family member and/or friend has said or done something over the previous 3 months. All items include a 5-point scale from "never" to "very often". For example, participants respond to the statement "Gave you encouragement to stick with your program" with how frequently friends and family (separately) perform those behaviors. The sum for each scale is calculated separately. The subscale ranges were 10 to 50 for family support, 10 to 50 for friend support, and 2 to 10 for family punishment. Self-reported PA was assessed by an adapted Godin Leisure-Time Exercise Questionnaire, which assessed frequency and duration of moderate and vigorous leisure-time PA over the past week. 10 This was converted into total minutes of moderate-to-vigorous PA with extreme values excluded based on recommended cutoffs (n ¼ 11). 11 Language acculturation was assessed with the 4-item language-use subscale of the Short Acculturation Scale for Hispanics. 12 This scales asks in what language individuals (1) generally read and speak, (2) usually speak at home, (3) usually think in, and (4) usually speak with their friends. Each individual is then categorized having low US acculturation, Biacculturation, or high US acculturation, though the latter 2 were combined in our stratified analyses due to small sample size. Anthropometric measures, including body mass index and waist circumference, were collected by staff. Demographic characteristics were collected using items from the Behavioral Risk Factor Surveillance System, including sex, age, years of education, employment, and marital status.
Analyses
To address the primary research question, we conducted a 2-wave cross-lagged panel model to simultaneously examine whether social support at time 1 was predictive of PA at time 2 and whether PA at time 1 was predictive of social support at time 2. Given the positive skew and overdispersion of the variables, we used negative binomial regression. We conducted both an unadjusted model and then a model adjusted for covariates that were theoretically and/or previously empirically relevant, including sex, 4 age, 4 marital status, 4 language acculturation, 13 waist circumference (individuals with larger waist circumference may receive a differential levels of support), and time between assessments (due to large variability). The time 2 outcome variables were regressed on the covariates and covariates were allowed to correlate with each other in the model. We assessed relative model fit between the unadjusted and adjusted analysis using the Akaike information criterion (AIC) and the Bayesian information criterion (BIC), where smaller values indicate better fit.
Additionally, we ran exploratory analyses that tested models stratified by sex and language acculturation. The purpose of assessing stratified models was to examine potential differences between sex and language acculturation groups, respectively. The stratified models were also adjusted for the same abovementioned covariates. Cameron County Hispanic Cohort allowed for multiple individuals per household, which we controlled for in our analyses. We used maximum likelihood estimation with robust standard errors for all models. Analyses were performed with MPlus version 7.31.
Results
The sample (n ¼ 588) was predominately female, married, and with low US acculturation ( Table 1) . On average, they were Figure 1 shows the overall adjusted model for the relation between the social support variables and PA over time in the full sample (n ¼ 588). All measures at time 1 were associated with their corresponding measure at time 2. There was a significant direct relation between friend support at time 1 and PA at time 2 (adjusted rate ratio [RR] ¼ 1.02, 95% confidence interval [CI]: 1.00-1.04). This indicates that a 1-unit increase in friend support at time 1 is associated with a 2% increase in PA at time 2. For an individual who experiences a 10-unit increase in friend support (for example, goes from responding "rarely" to "a few times" on all 10 friend support items) and is currently achieving 100 minutes of activity, this would mean an additional 22 minutes in a week. There was no evidence of a relation between time 1 PA and time 2 social support variables. In models stratified by sex (not pictured), there was an additional significant inverse association between time 1 friend support and time 2 family punishment for males (Adjusted RR ¼ 0.94, 95% CI: 0.87-0.99). In models stratified by acculturation (not pictured), models were similar to the overall model.
Discussion
Summary
In this study, we found that in the overall model assessing the longitudinal relation between family support, friend support, family punishment, and PA in a sample of predominately Mexican-American adults, only friend support was associated with future PA. This finding was also consistent across sex and acculturation levels and has been seen in previous crosssectional studies in Hispanic adults. 5, 6 Our study extends previous research by testing the bidirectional relation and finding no evidence that PA is predictive of social support. Family social support was not associated with PA in the overall model, which adds to the existing mixed cross-sectional findings 3, 5, 6 but contrasts to what Hispanics report in qualitative research. 14, 15 In our sample, there was higher mean family support than friend support, so it is possible that given a certain level of family support, the tipping point for PA is that friends also provide social support. However, mean social support from both friends and family was low, with on average most people indicating that support from either group occurred less than a few times in the last 3 months. Interestingly, friend support was inversely associated with family punishment in males, indicating that more friend support was associated with less criticism and complaining from their family members. This could indicate that Hispanic males receiving friend support for PA mitigates strain on the family and reduced family complaints related to PA. Additional longitudinal research is needed to provide clarity on what combination of support is ideal for encouraging PA.
Limitations
As the assessment of differences between men and women and those of different levels of acculturation were exploratory, we did not conduct formal test of interaction. Furthermore, there was reduced power due to smaller samples in the stratified analyses. For these reasons, we must exercise caution and limit the extension of these exploratory findings to a description of this current sample. We used a validated measure of social support for PA, however, the measure also contains a family punishment subscale which is both less theoretically robust and not well-validated. We also used self-reported PA, which has issues such as over-reporting. Although the average time between assessments was 286 days, there was substantial variability in time between assessments across participants, potentially influencing the results. However, we controlled for this in the analyses. Despite these limitations, we used a validated measure of both friend and family social support and a longitudinal model to assess the bidirectional relation between social support and PA, while controlling for confounding.
Significance
Generally, Hispanic adults are receiving low levels of social support from both friends and family. This study fulfilled a need for more longitudinal research on the association between social support and PA in Hispanic adults. We found friend social support was predictive of PA, though interestingly, family support was not significantly associated with PA. There is a need for further research to clarify the value of targeting friends instead of family as part of PA interventions for Hispanic adults, especially given the presumed value of familismo in Hispanic families. 
